Extracorporeal shock wave lithotripsy (ESWL) is used to disintegrate stones in the urinary tract by using focused shock waves. Extradural blockade may be required for the repeated sets of shock waves necessary to pulverize the stones [1] . The patient is treated in a semi-reclining body position during immersion in water. Functional residual capacity (FRC) and vital capacity (VC) are decreased, and intrapulmonary pressure and total work of breathing increased in normal subjects immersed up to the neck because of the hydrostatic pressure caused by immersion [2] [3] [4] . Cardiovascular changes may occur also [5] , leading to variations in ventilation-perfusion relationships in the lungs and impaired gas exchange resulting in hypoxaemia.
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The aim of this study was to evaluate the changes in oxyhaemoglobin saturation (5a Oj ) with extradural blockade and immersion in water.
METHODS AND RESULTS
Fifteen patients (mean age 54 yr (range 30-80 yr)) of ASA grades I-II (group 1) and nine of ASA grade III (group 2) were studied during extradural blockade for ESWL. Six healthy volunteers (mean age 28 yr (range 22-37 yr)), were studied during immersion without extradural blockade. The study was approved by the Local Ethics Committee, and informed verbal consent was obtained.
The patients were premedicated with promethazine 25 mg and pethidine 50 mg i.m. approximately 1 h before induction of the extradural blockade. Isotonic fluid 5-10 ml kg" 1 was given and an extradural catheter was placed in the L2-3 or L3-4 space. Mepivacaine 2 % without adrena- line was given in a mean dose of 19 ml (range 14-23 ml), which was sufficient to achieve a blockade to approximately T7 (range T4-T8). The height of the blockade was assessed by ability for temperature discrimination. Heart rate was determined from the electrocardiogram, arterial pressure measured with a sphygmomanometer and rate of ventilation by observation. Sa^ was recorded continuously using a pulse oximeter (Nellcor-N 100) with a finger probe (model D-25). All shock wave treatments were performed with a Dornier lithotripter model HM3. The patients were placed in the ESWL chair with the arms above the head and were lowered into the water to the lower neck. Oxygen was not administered routinely. 5a Oj was noted at the following times: supine in bed before induction of the extradural blockade; 20-30 min after injection of mepivacaine; after 5,15 and 30 min of immersion; and supine in bed immediately after immersion.
SUMMARY
Wilcoxon's test was used for statistical evaluation. The results are shown as mean (SEM) and range. P < 0.05 was considered statistically significant. Sa O2 tended to decrease after induction of extradural blockade, but was significant only in patients in group 1 (P < 0.05). Immersion was accompanied by a decrease in 5a Oj in the volunteers (P < 0.05) and in both groups of patients (P < 0.05) (table I) .
There was no difference in rates of ventilation either between the groups or before and during immersion.
Two of the patients in group 2 developed ventricular extrasystoles when 5a Oj was decreased (92%); this resolved when oxygen was administered by facemask.
Arterial pressure did not decrease below 80% of preanaesthetic values in any patient or volunteer.
COMMENT A slight decrease in Sa Oj was observed in healthy subjects during immersion. In the two patient groups a tendency towards a decrease in Sa o? was found after extradural blockade (P < 0.05 in group 1) and this was accentuated by immersion. These findings tend to confirm earlier studies which demonstrated an adverse effect of immersion on lung function.
Two of the patients in group 2 (ASA III) had frequent ventricular extrasystoles during immersion. The arrhythmias may have been related to arterial hypoxaemia, as they resolved when oxygen was administered. In both patients 5a Oj was decreasing before the extrasystoles were noted.
The reductions in Sa Oi in group II may be related to impaired ability to compensate for circulatory changes secondary to vascular disease, resulting in disturbed ventilation-perfusion relationships. Premedicant drugs may impair respiration and may have contributed to the reductions in 5a Oj in the patient groups. However, the 5a Oj values before extradural blockade and immersion did not differ from those of the volunteers, suggesting that the effect was minimal. It is recommended that respiration and oxygenation are monitored during ESWL, and supplementary oxygen be given to high-risk patients.
